C0I03 CoBeTCKMX 
Cot^HaJlMCTHMeCKMX 
Pecny6nm< 



OnHCAHHE 

H30EPETEHH5I 

K ABTOPCKOMY CBHflETEJlbCTBy 

(61) ^ono/iHMTe/ibHoe k sbt, CBUfl-ey - 
(22) 3a»B/ieHO 30.06.80 (21) 2950997/30-15 


(...974974 

|51)M.Kn. 3 
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(23) ripMopuTeT 

Ony6/iMKosaHO 23.11.82 . 6to/ineTeHb N°43 (53) YflK 626.87 

( 088 . 8 ) 

Aara ony6/iMKOBaHHfl onwcaHMs 23.11.82 


(72) Abtop 

M3C>6peTeHMH 


n.B.UiBe,aOBCKHJi 



(71) 3aHBMte/ib 


BpefcTCKHft HHXCeHepHO-CTpOHTejIfaHbtfS HHCTHTyT 


(54) rHUPABJlnyECKHR HHTEPPATOP nP0rH030B 
WBEflOBCKOrO 


1 

I!3o6peTeHHe oihochtch k ycxpoftcx- 
BaM flnn peweHHH OHJibxpauHOHHtax 3ajaan 
MeTOHOM aHajioroBoro rHHpaBjiHHecKoro 
MoaeJiHpoBaHHH, b 'jaciHOCTH win npo- 
TH03a bjihhhhh MeJiKopauHH Ha ypoBSHb 
rpyHTOBUX BO# OMeatHHX xeppHXOpHB c 
yneTOM B3 aHMOBJIHHHHH MeJIHOpaXHBHHX 
OfiteKTOB. 

H3B6CTHO yCXpOftCTBO flJlH nporH03a 
BJIHHHHH MeJIHOpaUHH Ha ypoBeHb rpyH- 
TOBHX BOfl TeppHTOpHH, B KOXOpOM flJIH 
B03M0WH0CXH BfcHIOJIHeHHH yCHOBHH COOT- 
BeTCTBHH BepTHKaJIbHHX H rOpHSOHXaJIb- 
hhx pa3MepoB MoaejiHpyeMoft <j>HJ«>xpa- 
UHOHHOtt OfiJiaCTH HCnOJIb3yeTCH npH- 
CTaBKa r o6pa30BaHHan «syMH nnacxHHa- 
MH, B OflHOft H3 KOTOpblX BUpesaHbl Bep- 
THKajibHbie nasu h©coh3M6phmo 6oJibinefi 
rjiyCHHH, neM mnpHHa nann, k kotopum 
noflKJiraHeHbi nepQ3 uixynepa jxbnonHHxejib- 
Hbie eMKOCTH ]. 

HeaocxaxoK H3BecTHoro ycTpoftcxBa 
3aKJH0HaeTCH B CJIOJKHOCXH KOHCXpyKUHH. 

HaHbojiee 6 hh3Khm k npejyiaraeMOMy 
no TeXHHMeCKOfl CyillHOCTH HBJIHSXCH 

rHflpaBJiHHecKHft HHxarpaxop, BKmoHaio- 
mHfl: rHspaBjiH^ecKyw CHCTeMy MonenH- 
pyWIUHX 3JieMeHXOB, BbUIOJIHeHHHX B BH- 
ne HanopHHX h cjihbhmx cocyaoB, co- 
eflHHeHHbix Meayiy coboft nepe3 nocjieflo- 


2 

BaTenbHO ycTdHOBJieHHbie Ha HanopHoft 
JIHHHH rHflpaBJIHHeCKHe COnpOTHBJieHHH, 
h nbe30MexpH, noflcoenHHeHHue k Ha- 
5 nOpHOft JIHHHH [2j. 

HenocTaTKaMH axoro ycxpoflcxBa 

HBJIHKXCH CTOKHOCTb H XpyjIHOCXb XOH- 
Horo MOneJIHpOBaHHH JPTHHfcJ 4>HJlbXpa- 
UHOHHOfl SOHH H BOflOnpOBOflHMOCIH HS 
IQ HMHiaxopax, a xaitsce oiHocHxenbHO He- 
BHcoKaa HoexoBepnoexb nporHosos 
H3-3a Heynexa Koab^HuneHTa Bonooxjaa- 
hh rpyHxoB. 

Ilanb H3 06pexeHHH - noBbuoeHHe xoh- 
HOCXH H flOCXOBepHOCXH nporHoaoB 

bjihhhhh h aBTOMaiH3auHH npouecca 

MOfleJIHpOBaHHH . 

nocxaBJieHHan uejib flocxHraexcH 
xeM, hxo HHxerpaxop cHa6weH coenn- 
HeHHOft C HanopHOfl JIHHHefl, JIHHHefl 
HHipHJibxpauHOHHoro h rnyOHHHoro nwxa - 
HHH H yCXaHOBJieHHUMH Ha Heft HMHXaXO- 
paMH MarHHXHoro xnna h aejiHxeJiHMH 
HanpHJKeHHH, pacnont>*eHHbiMH Ha Ha- 
nOpHOfl JIHHHH H CBH33H HfcJMH C HMHTB- 
25 xopaMH MarHHXHoro inna. ■ 

Ha $Hr. 1 H3o6pa?:<eHo npejyiaraeMoe 
ycxpoacxBo, oSishH bhh,’ Ha 4 >ht. 2 - 
30Jiothhk, npoflOJibHHfl pa3pe3 ) Ha 
$Hr. 3 - nonepe^Hoe ce^eime A-A Ha 
30 (j)Hr. 2. 
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ycTpoftcTBo coctoht H 3 nonaiomero 
KOJi/ieKTopa 1, 6 axa 2 smkocth ijeppo- 
MarHHTHofl jkhjikocth, Hacoca 3, Hanop- 
hux cocyfloB 4, HBJiHioLaHxcH aHajioraMH 
pe)KHMa rpyHTOBhix boa Ha rpaHHue 
MeJiHopaTHBHbifl oGbexT - CMeKHaa Tep- 5 
pHTOpHH. 

Ha xapaKTepHbix ynacTKax MonejiH- 
pyeMoro $HJibTpauHOHHoro noToxa yc- 
TaHOBJieHfci rHflpaBjiHHecKHe conpoTHBJie- 
hhh 5, cHa6>tceHHue 3onoTHHKaMH 6 , 10 

MeX3HH3M3MH 7 ynpaBJieHHH , HMHTaTOpa- 
mh 8 MarHHTHoro THna, nonKJitoneHHbie 
K HCTOHHHKy TOKa Hepe3 CTa 6 HJlH 3 aTOp 
9 HanpfDKeHHH. B ueHTpe ycTaHOBJieHa 
BOflOpa3flejIBHaH .eMKOCTb 10 C 3anOpHbIM 15 
HMHTaTopoM 11. HanopHbie cocyna cHaG- 
s<eHH reHepaiopaMH KOJieGaHHft ypobhh 
B BHJte CGPOCOBHX JIHHHft 12 C aBTOMa- 
THHeCKHMH HMHTaTOpaMH 13 MarHHTHO- 
ro THna. Jinn bosmohhocth Moaejinpo- 20 

B3HHH np0TH03a BJIHHHHH C yneTOM 
HH’OHJibTpauHQHHoro h Hanopnoro. nHTa- 
hhh ycTpoeHa cncieMa 14 nHTaHHH, 

CH aG^ceHHaH HMHTaTOpaMH 15 HHTeHCHB- 
HOCTH nHTaHHH MarHHTHOTO THna. fljIH J 5 
B03MOJKHOCTH peryjIHpOBaHHH ypoBHH BO- 
flbl B BO,nopa3fleJIbHOfi eMKOCTH HMeeTCH 
HHHHH 16 nHTaHHH C HMHTaTOpOM 17 
HHTeHCHBHOCTH nHTaHHH MaTHHTHOTO TH¬ 
na. BKJifoHeHHe ycTpoftcTBa b paGo'ry 
ocymecTBJiHeTGH peryjiHpyjomHMH HMHTa— 
TopaMH 18 h 19 MarHHTHoro THna. Ha 
xapaKTepHbix ynaciKax MOflejmpyeMoro 
noToxa nocTaBxteHbi n&eaoMeTpH 20. 
30H0THHK HMeeT nHJIHHCPHHeCKyfO $opMy 
CO CKOCaMH H OGpaSOBaH BByMH OBO«aJIb-^^ 
HHMH uaHraMH 21, COeTJHHeHHHMH SJiaC- 
THHHHM repMeTHKOM 22. Bee HMHTaTOpH 
npescTaBJiHioT coGoft oGtJHHbie xpyroBue 
3JieKTpOMarHHTH . 

40 

HHTerpaiop paBoTaeT enenyioinHM 06 - 
pa30M. 


THBHblft OGbeKT - CMejKHaH TeppHTOpHH , 
a HMHTaTOpaMH 8 (R^ , R 2 , R ?) R r 
R 6 ) MOflejIHpyfOTCH WlHHa 30HH (J)HHbT- 
pauHOHHofi oGnacTH h b o,qonpo boahmoctb 

30HH. 

BonooTaana rpyHTa MonejiHpyeTCH" 
30JT0THHKaMH 6 C nOMOiUblO MeX3HH3Ma 7 
ynpaBJieHHH, no3BOJiHioiiiero o6>KciTHeM 
c4>opMHpoB3Tb KOHyc b BH,ne nnasaoro 
conna, hto cHHiKaeT rHupaBjinnecKoe 
conpoTHBjieHne,• cnocoGcTByeT noBhnue— 
HHK) K03(}>$HUHeHTa SaTeKaHHH, OCymeCTB— 
JineT nnaBHoe B03paciaHHe ckopocth 
noToxa h oGecneHHBaeT MHHHMaJibHue 
noTepH BHeprHH noToxa. 

CHHJKeHne ypoBHH rpyHTOBbix boh no 
pacneTHHM 30HaM onpertejineTCH no no- 
KaBaHHHM nbQ30MeTp0B 20, H 3aBHCHT 
OT paccTOHHHH ot rpaHHma, ynaneHHoc- 
th BOflopa3,uena, rHflpaBjiHHecKoro yxno- 
Ha ecTecTBeHHoro noToxa, BOflonposonH- 
MOCTH H K03<J)4>HUHeHTa BOHOOTflaHH 
rpy htob. 

npH HeoGxoflHMOCTH yneTa hh$hjibt- 
pan,HOHHoro h myGHHHoro nHTaHHH bkjho- 
naiOTCH HMHTaTOpbl 15 HHTeHCHBHOCTH 
nHTaHHH (R^, R,,, R, 0 , R ? , R e , R 7 , R^) . 

AB TOMaTH'ieCKHe HMHTaTOpH 13 (R^ 9 , R Y6 ) 
MoryT paGoxaTb xaKiKe b pejsHMe reHepa- 
TOpOB KOJieGaHHft ypoBHH rpyHTOBHX 
BOfl, HMHTHpyH Ce30HHfcje H3MeHe~ 

HHH . 

IloJiojxHTeHbHUft 3i})$eKT ot npHMeHe- 
hhh flaHHoro ycxpoHcTBa saKBioHaeTCH 
B nOBHUeHKH TOTHOCXH H flOCTOBepHOC- 
TH nporH030B BJIHHHHH MeJIHOpaUHH Ha 
pejKHM rpyHTOBbIX BOfl CMewHHX TeppHTO¬ 
pHH, ynpotrieHHH h aBTOMaTH3auHH npo- 
necca MOflejTHpoBaHHH. 


BKJiioHaeTCH b ceTb BieJiHTejib Hanpn- * 
JKeHHH . Bee HMHTaTOpH (R^ , . . . , R^ , 

KpoMe peryjinpyKauero 18 (R,g) , Ha no- 45 
flaiOUieM KOJUieKTOpe OTKIHOHeilH, ripHH- 
UHn paGOTH HMHTaTOpOB OCHOBaH Ha 
CBOftCTBe H 3MeHe HHH BH3KOCTH $eppO- 
MarHHTHOil JKHHKOCTH nOfl B03,qeftCTBHeM 
MarHHTHoro nOJIH. npH 3IOM BHSKOCTb 
H3MeHneTCH b npexiajiax ot bh3kocth ^ 
Bo.qbi jqo aGcontoTHO TBep^oro Tena. 

KpoMe Toro, BH3KOCTB MeHHeTCH TOJIbKO 
b oGnacTH npnjioKeHHH MarHHTHoro no- 
jih h He npoHcxoflHT H3MeHeHne oGbeMa 
XCHflKOCTH B qeJlOM, TTO OHeHb Ba5XHO C 55 
TOMKH 3peHHH TQOPHH rHJjpaBHHHeCKOro 
MOflejlHpOBaHHH . 

BKJHOHaH HMHTaTOpa 17 HHTeHCHBHOC¬ 
TH nHTaHHH (R^f) h peryjinpyioiUHe hmhth— 
Topu 19 (R**) R^J 3anojiHHeM OeppoMar- 60 
hhthoH )KHfli<ocTbio HanopHHe COCyflH 4 
h Bonopa3«eJibHyio eMKOCTb 10. c no- 
MOmbW aBTOMaTHHeCKHX HMHTaTOpOB 13 
(R^q h R 17 ) ycTaHaBJiHBaeTCH yposeHb 
rpyHTOBux bob Ha rpaHHue Mennopa- 65 


OopMyna H3o6peTeHHH 

rHflpaBHHHecKHfi HHTerpaTop nporno- 
30 B, BKJnoHaKXOHfl rHflpaBjiHHecKyK) chc- 
TeMy MOflennpyioiiwx sneMeHTOB, BHnoJi- 
HeHHHX B BHfle HanOpHUX H CJlHBHblX CO- 
cyflOB, coertHHeHHbix Meagqy coGoH nepe3 
nocJienoBaTenbHo ycxaHOBJieHHue Ha 
HanopHofi xhhhh rnripaBJiHHecKHe conpo- 

THBJieHHH , H nbe30MeipH, nOflCOeflHHeH- 
Hbie k HanopHoft jihhhh, OTHnnaK- 
m H H C H TeM, HTO, C UeHblO nOBHBie- 
HHH TOHHOCTH H flOCTOBepHOCTH MOfleJTH- 
pOBaHHH nporH030B H aBTOM3TH33UHH 
npouecca MonexHpoBaHHH, HHTerpaTop 
CHaGjKeH coeflHHeHHofi c HanopHofi hhhh- 
efl HHHHeft HH$HJIbTpaUHOHHOro H rjiy- 
6HHHOTO nHTaHHH H yCTaHOBJieHHHMH 
Ha Hen HMHTaTOpaMH MarHHTHoro THna 
h qejiHTejiHMH HanpnseHHH, pacnoao*eH- 
HHMH Ha HanopHofi JIHHHH H CBH3 aHHbIMH 
c HMHTaTOpaMH MarHHTHOTO TH¬ 
na. 
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HCTOUHHKH HHOopMaUHH, 
npHHHTbie BO BHHMaHHe npH 3KCnepTH3e 

1. tHejieBofl HHTerpaTop oth <J)HJibT- 
paijHOHHoro pac’ieTa ropHsoHTanbHHX 
flpeH h KaHa/iOB. Hay^HO-TexHtwecKaH 


HHOopMauHH MHHB0AX03a BCCP. - "Me- 
JlHOpaUHH H BOflHOe XOSHflCTBO" . MHHCK 
1977, » 9, c. 21-24. 

2 . Ab TopcKoa CBHfleTejibCTBO CCCP 
^808856, kji. A 01 G 25/00, 1979 
5 (npoTOTHn). 
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CocTaBHTanb E.CojmaTOBa 

PextaKTop A.lilHiuKHHa Texpea A.EaOHHeu I KoppeKTop H.Kopant, 


3axas 8858/2 THpaw 699 noanncHoe 

BHHHI1H rocyflapcTBeHHoro KOMHTeTa CCCP 
no flenaM H3o6peTeHHft h oTxpuTHft 
113035, MocKBa, ?K--35 r Paytucxaa Ha6., a. 4/5 


1>HJiHan nnn "naTeHT", 


r. y^ropofl, yn. npoexTHaa, 4 











